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The high-Cr cast irons are widely used for applications under intensive 
abrasive or erosion wear. Many castings made of these materials are needed 
to be machined before use. But high-Cr cast irons are well known to have 
very low ability to be processed by cutting. Before machine processing these 
alloys are subjected to softening heat treatment which usually consists of high 
temperature destabilization followed by slow cooling. Softening annealing 
does not improve machinability of air-quenched cast irons with 4-6 % Mn 
(Ni, Cu). In order to determine the reasons of this phenomenon the kinetics of 
solid state phase transformation in high-Cr-Mn-(Ni-Cu) cast irons before and 
after destabilizing heat treatment was studied in present work. 
Three high-Cr cast irons of different alloying systems were used 
(wt. %): alloy A (2.7 C, 14.6 Cr, 2.2 Mn, 0.9 Ni, 0.4 Mo, 0.4 V, 0.1 Ti), al-
loy B (2.7 C, 13.7 Cr, 4.0, 0.1 Ti), alloy C (2.9, 19.2 Cr, 3.1 Mn, 0.9 Mo, 
0.8 Cu). As-cast samples were subjected to heat treatment according to dif-
ferent modes: 1) destabilization (soaking at 800-1100 
o
C), 2) subcritical 
treatment (soaking at 300-700 
o
C), 3) destabilization at 950 
o
C (2.5 h) fol-
lowed by subcritical treatment.  
It was found that during destabilization in as-cast irons studied secon-
dary carbides M7C3 precipitation takes place. It followed by martensite 
transformation in depleted areas accompanied by hardness increase. The 
highest precipitation speed is attributed to 950 
o
C for all alloys tested. At 
subcritical treatment just austenite-pearlite transformation was revealed, no 
traces of secondary carbide precipitates or bainite transformation were ob-
served at these temperatures. When subcritical treatment was carried out af-
ter destabilization, a significant inhibition of pearlitic transformation was 
found in all cast irons. The incubation period at different temperatures in-
creased up to 3-220 times in compare with as-cast state.  
Using SEM study of alloy A it was found that secondary carbides pre-
cipitation at destabilization leads to depletion of austenite by chromium, but 
at the same time - to enrichment by Si and Ni. It may increase austenite’s 
stability to pearlite transformation. The second reason of transformation in-
hibition is compressive stresses in austenite induced by secondary carbides 
presence. As long as M7C3 carbides have larger specific volume and higher 
thermal expansion coefficient they can compress surrounding austenite ar-
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eas leading to increase of its resistance to crystal lattice rearrangement. 
Thus being annealed austenite remains in microstructure at 500-700 
o
C 
transforming later into hard martensite at room temperature. That causes 
high hardness of high-Cr-Mn (Ni) cast irons after softening annealing. 
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Nine white cast V-Cr-Mn-Ni irons were studied. Alloys contained 3 % 
C, 4 % Mn, 1.5 % Ni, 5…10 % V, 0.0…9 % Cr, all of them were treated by 
rear-earth metals in purpose to get spheroidal VC carbides. Alloys were in-
vestigated in as-cast condition. Microstructure, hardness and abrasive wear 
resistance were studied. Wear test were undertaken by SUGA-method with 
SiC abrasive paper. The results are presented in Fig. 1, 2. 
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Fig. 1 Hardness of alloys tested 
 
Microstructure of alloys’ metallic matrix varied from “pearlite-
martensite” to “austenite” according to their chemical composition. Spher-
oidal VC carbides and carbide eutectics (-Fe+M3C) and (-Fe+M7C3) were 
found as well. The hardness of alloys was in range of 43…53 HRC (Fig. 1). 
The Cr content increasing was followed by hardness decrease. The highest 
hardness was noted for alloy 7.5 % V-4.5 % Cr. 
 
